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(54) METHOD OF REDUCING MICRO PROJECTIONS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of reducing micro projections of a polishing 
object substrate capable of economically and highly speedily reducing the surface defect such 
as a small surface roughness, a projection, and a polishing flaw on a workpiece after polishing, 
and especially the micro projection detected by a surface shape analysis using an atomic force 
microscope for finishing polishing of a memory hard disk and polishing for a semiconductor 
device, to provide a substrate for a magnetic disk obtained by the same method, and to provide 
manufacturing method for a substrate using the same method. 

SOLUTION: This method reduces the micro projection of the polishing object substrate 
detected by the surface analysis using the atomic force microscope (AFM), and has a process 
of polishing the substrate using polishing liquid composition, which includes water, polishing 
material, and acid compound, shows acid pH, and has a concentration of the polishing material 
less than 10 wt.%. The substrate for the magnetic disk is provided by the same method. The 
method is to manufacture the substrate for the magnetic disk reducing the micro projection 
detected by the surface analysis using the atomic force microscope (AFM) using the same 
method. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The approach come to contain water, abrasives, and an acid compound and pH reduces 
the minute projection of the ground substrate detected by the surface analysis using an atomic 
force microscope (AFM) which has the process which grinds a ground substrate using the polish 
liquid constituent whose concentration of acidity and abrasives is less than 10 % of the weight. 
[Claim 2] The approach according to claim 1 a polish liquid constituent comes to contain an 
oxidizer further. 

[Claim 3] The approach according to claim 1 or 2 abrasives are silicas. 
[Claim 4] The approach according to claim 2 an oxidizer is a hydrogen peroxide. 
[Claim 5] a claim — the substrate for magnetic disks obtained using the approach of a 
publication one to 4 either. 

[Claim 6] a claim — the approach of manufacturing the substrate for magnetic disks which 
reduced the minute projection detected by the surface analysis using an atomic force 
microscope (AFM) using the approach of a publication one to 4 either. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the substrate for 
magnetic disks obtained using the approach and this approach of reducing the minute projection 
in the surface analysis which used the atomic force microscope (AFM), and the substrate using 
said approach. 
[0002] 

[Description of the Prior Art] In order to call for high capacity and minor diameter-ization and to 
raise recording density, the flying height of the magnetic head is reduced in a memory hard disk 
drive in recent years, or it is forced to make unit record area small. In connection with it, the 
surface quality demanded after polish also in the production process of the substrate for 
magnetic disks is becoming severe every year, and a scratch, and the magnitude and the depth 
of a pit which are permitted corresponding to reduction of surface roughness, minute external 
waviness, a roll-off, and a projection or reduction of unit record area are becoming still smaller 
corresponding to low surfacing of a head. 

[0003] Moreover, also in the semi-conductor field, detailed-ization of wiring is progressing with 
high integration and improvement in the speed. Also in the manufacture process of a 
semiconductor device, since the depth of focus becomes shallow with detailed-izing of wiring in 
the case of exposure of a photoresist, much more smoothing of a pattern formation side is 
desired. 

[0004] In order to realize high recording density-ization of a memory hard disk drive especially, 
as a result of the spacing between a head and a disk becoming narrow every year, the minute 
projection (height: 1-30nm, width-of-face:1-100nm) detected in the surface typeHike analysis 
using the atomic force microscope (AFM) which was not made an issue of has so far posed a 
problem. 
[0005] 

[Problem(s) to be Solved by the Invention] The purpose of this invention as an object for polish 
for finishing polishes and the semiconductor devices of a memory hard disk The surface 
roughness of the ground object after polish is small. And surface discontinuity, such as a 
projection and a polish blemish, It is in offering the manufacture approach of the substrate for 
magnetic disks obtained using the reduction approach of a minute projection of a ground 
substrate which can reduce economically the minute projection detected in the surface type-like 
analysis especially using an atomic force microscope at a high speed, and this approach, and the 
substrate using said approach. 
[0006] 

[Means for Solving the Problem] Namely, the summary of this invention comes to contain [1] 
water, abrasives, and an acid compound. Have the process at which pH grinds a ground substrate 
using the polish liquid constituent whose concentration of acidity and abrasives is less than 10 % 
of the weight. How to reduce the minute projection of the ground substrate detected by the 
surface analysis using an atomic force microscope (AFM), [2] It is related with the approach of 
manufacturing the substrate for magnetic disks obtained using the approach of the 
aforementioned [1] publication, and the substrate for magnetic disks which reduced the minute 
projection which uses an approach given in [3] aforementioned [1] for a list, and is detected by 
the surface analysis using an atomic force microscope (AFM). 
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[0007] 

[Embodiment of the Invention] In this invention, the minute projection (only henceforth a minute 
projection) detected in the surface type-like analysis using an atomic force microscope means 
the projection which has height of 1-30nm, and magnitude with a width of face of 1-100nm. 
Here, the approach of a publication is mentioned as the below-mentioned example as the surface 
type-like analysis approach using an atomic force microscope. 

[0008] The reduction approach of a minute projection of this invention comes to contain water, 
abrasives, and an acid compound as mentioned above, and pH has the process which grinds a 
ground substrate using the polish liquid constituent whose concentration of acidity and abrasives 
is less than 10 % of the weight. 

[0009] The abrasives currently generally used for polish can be used for the abrasives used for 
this invention. As these abrasives, the carbide of a metal; metal or semimetal, a nitride, an oxide, 
a boride; diamond, etc. are mentioned. A metal or metalloid element is the thing of 2A of the 
periodic table (long period mold), 2B, 3A, 3B, 4A, 4B, 5A, 6A and 7A, or 8A group origin. It is 
desirable for an aluminum oxide, silicon carbide, a diamond, magnesium oxide, a zinc oxide, 
titanium oxide, cerium oxide, a zirconium dioxide, a silica, etc. to be mentioned, and to use one or 
more sorts of these as an example of abrasives, from a viewpoint which raises a polish rate. 
Especially, an aluminum oxide, a silica, cerium oxide, a zirconium dioxide, titanium oxide, etc. fit 
polish of substrates for precision components, such as a semi-conductor wafer, and a 
semiconductor device, a substrate for magnetic-recording media. Although various crystal 
system, such as alpha, theta, and gamma, is known about the aluminum oxide, it can respond to 
an application and can be used suitably, being able to choose. Among this, a silica, especially 
colloidal silica are suitable for the last finishing polish application of the substrate for high 
recording density memory magnetic disks and the polish application of a semiconductor device 
substrate which need more advanced smooth nature. 

[0010] from a viewpoint which raises a polish rate as for the mean particle diameter of the 
primary particle of abrasives — desirable — 0.001-3 mum — more — desirable — 0.01-3 mum 
— further — desirable — 0.02-0.8 mum — especially — desirable — 0.05-0.5 It is mum. 
furthermore, the mean particle diameter of the viewpoint which reduces the surface roughness 
of the viewpoint which raises a polish rate similarly, and a ground object when a primary particle 
condenses and the aggregated particle is formed to the aggregated particle — desirable — 0.05- 
3 micrometers — further — desirable — 0.1-1.5 mum — especially — desirable — 0.2-1.2 It is 
mum. Mean particle diameter of the primary particle of abrasives can be observed with a 
scanning electron microscope (it is 3000-30000 suitably twice), can perform image analysis, and 
can ask for it by measuring biaxial mean particle diameter. Moreover, the mean particle diameter 
of an aggregated particle can be measured as volume mean particle diameter using laser optical 
diffraction. 

[001 1] Moreover, in this invention, it is more desirable to use a silica particle as abrasives from a 
viewpoint which is made to reduce a minute projection and surface roughness (Ra), and raises 
surface quality. As a silica particle, a colloidal silica particle, a fumed silica particle, the silica 
particle that carried out surface qualification are mentioned, and a colloidal silica particle is 
desirable especially. In addition, a colloidal silica particle can be obtained by the process made to 
generate for example, from a silicic-acid water solution. 

[0012] The mean particle diameter of the primary particle of a silica particle is 0.001 preferably 
from a viewpoint which raises a polish rate. It is 0.6 preferably from a viewpoint which is 0.02 
micrometers or more still more preferably, and reduces surface roughness (Ra) by 0.01 
micrometers or more more preferably more than mum. It is 0.5 more preferably below mum. It is 
0.3 still more preferably below mum. It is 0.2 especially preferably below mum. It is below mum. 
this mean particle diameter — desirable — 0.001-0.6 mum — more — desirable — 0.001-0.5 
mum — further — desirable — 0.01-0.3 mum — especially — desirable — 0.02-0.2 It is mum. In 
addition, this particle size can be observed with a scanning electron microscope, can perform 
image analysis (suitably 3000 times to 100000 times), and can ask for it by measuring a biaxial 
pitch diameter. 

[0013] Furthermore, a silica particle from a viewpoint which prevents generating of a minute 
projection particle size (D50) from which the addition particle size distribution (number criteria) 
from the diameter side of a granule becomes 50% Particle size (D90) from which the addition 
particle size distribution (number criteria) from the receiving diameter side of a granule becomes 
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90% Ratio (D90/D50) 1.0-1.5 And it is desirable that the particle size distribution from which D50 
is set to 10 - 200 nrn is shown. In addition, said particle size distribution is measured about the 
silica particle which mixed them, when the particle size distribution of an overall silica particle is 
shown and two or more sorts of silica particles are used [ for example, ] together. 
[0014] said particle size distribution — setting — D90/D50 — 1.0-1.5 desirable — more — 
desirable — 1.0-1.45 — further — desirable — 1.0-1.4 — it is 1.0-1.35 especially preferably. 
[0015] moreover, particle size distribution — setting — D50 — 10 - 200 nm — desirable — 
more — desirable — 20 - 180 nm — further — desirable — 30 - 150 nm — it is 50 - 100 nm 
especially preferably. The viewpoint which 10nm or more is desirable, and prevents generating of 
surface discontinuity, such as a minute projection, from a viewpoint which obtains a high polish 
rate, and obtains good surface smooth nature to below 200 nm of this D50 is desirable. 
[0016] Moreover, it can ask for the particle size of the silica particle used for this invention by 
the following approaches using a scanning electron microscope (it is called Following SEM). That 
is, silica particle concentration is a polish liquid constituent containing a silica particle 0.5 It 
dilutes with ethanol so that it may become weight %. It applies to homogeneity on the sample 
base for SEM which warmed this diluted solution at about 50 degrees C. Then, homogeneity is 
made to season naturally so that a superfluous solution may be sucked up through a filter paper 
and a solution may not condense. 

[0017] The silica particle made to season naturally is made to vapor-deposit Pt-Pd, using the 
field emission-type scanning electron microscope (FE~SEM:S-4000 mold) by Hitachi, Ltd., a 
scale factor is adjusted 3000 times to 100,000 times so that about 500 silica particles may be 
observed in a visual field, two points are observed about one sample base, and a photograph is 
taken. The taken photograph (10.16 cmxl 2.7cm) is expanded to A4 size with a copy machine 
etc., the particle size of all the photoed silica particles is measured with slide calipers etc., and it 
totals. It is made for the number of the silica particles which repeat this actuation several times 
and measure it to become 2000 or more pieces. It is more desirable to increase the number of 
point of measurement by SEM from a viewpoint which searches for exact particle size 
distribution. The measured particle size is totaled, and the particle size distribution of the 
number criteria in this invention can be searched for, being able to use as D90 particle size 
which becomes D50 and 90% about the particle size from which the frequency (%) is added 
sequentially from a small particle size, and the value becomes 50%. In addition, particle size 
distribution here is searched for as particle size distribution of a primary particle. However, when 
the aggregated particle which primary particles, such as an aluminum oxide, cerium oxide, and 
fumed silica, welded exists, particle size distribution can be searched for based on the particle 
size of the aggregated particle. 

[0018] Moreover, it is also possible to attain by the approach of giving particle size distribution 
to a final product by adding the particle used as as new a nucleus as the growth fault of the 
particle in the manufacture phase when a silica particle is colloidal silica, the approach of mixing 
two or more silica particles which have different particle size distribution, etc., for example, 
although not limited especially as an approach of adjusting the particle size distribution of a silica 
particle. 

[0019] The content of these abrasives is less than 10 % of the weight in a polish liquid 
constituent. By adjusting to this density range, the minute projection of the ground substrate 
detected by the surface analysis using AFM can be reduced remarkably. Moreover, the content 
of said abrasives is 7 or less % of the weight still more preferably 8 or less % of the weight more 
preferably 9 or less % of the weight from the viewpoint which reduces a minute projection, and a 
viewpoint of economical efficiency. Moreover, this content is 0.5 preferably from a viewpoint 
which raises a polish rate. It is 3 % of the weight or more especially preferably 2% of the weight 
or more still more preferably 1% of the weight or more more preferably more than weight %. 
[0020] That is, this content is 0.5 preferably. It is 3 - 7 % of the weight especially preferably two 
to 8% of the weight still more preferably one to 9% of the weight more preferably less than 10% of 
the weight more than weight %. 

[0021] In this invention, an acid compound is a compound which pK1 shows seven or less acidity. 
Three or less compound has a viewpoint to desirable pK1 which reduces a minute projection. 
The compound which has the capacity which carries out the chelate of the metal which pK1 
contains on a ground object front face with seven or less compound in the viewpoint of the 
improvement in a polish rate is desirable. Specifically, there are organic carboxylic acids, such as 
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amino polycarboxylic acid, such as ethylene-diamine-tetraacetic acid, and the salt of those, a 
citric acid and a maiic acid, a tartaric acid, oxalic acid, a malonic acid, a succinic acid, a maleic 
acid, an itaconic acid, and a sulfosalicylic acid, and a salt of those. Three or less compound has a 
viewpoint to desirable pKl which reduces a minute scratch, for pK1, pK1 is [ pK1 ] 1.5 or less 
compound especially preferably 2.0 or less still more preferably 2.5 or less, and one or less 
compound (namely, compound in which acidity strong like it cannot express with pK1 is shown) 
has more preferably most desirable pK1. Specifically, a nitric acid, a sulfuric acid, a sulfurous 
acid, persulfuric acid, a hydrochloric acid, perchloric acid, a phosphoric acid, phosphonic acid, 
phosphinic acid, a pyrophosphoric acid, oxalic acid, amidosulfuric acid, an aspartic acid, 2- 
aminoethylphosphonic acid, glutamic acid, picolinic acid, the 1 -hydroxy ethylidene -1,1- 
diphosphonic acid (henceforth HEDP), etc. are mentioned. Also in these, from a viewpoint of 
reduction of a minute projection, a nitric acid, HEDP, a sulfuric acid, perchloric acid, and a 
hydrochloric acid are desirable, and a nitric acid, HEDP, and especially a sulfuric acid are 
desirable. These acids are independent, or may mix and use two or more sorts, here — pK1 — 
the logarithm of the inverse number of the acid dissociation constant (25 degrees C) of an 
organic compound or an inorganic compound — a value — usually — electric dissociation 
exponent — expressing — the logarithm of the inverse number of the first acid dissociation 
constant of them — the value is set to pK1. pK1 of each compound is indicated by the 
chemistry handbooks [ 4th edition / of revised ] (basic volume) pp [ II and ] 316-325 (edited by 
Chemical Society of Japan) etc. 

[0022] a viewpoint to 0.0001 - 20 % of the weight which raises the viewpoint and surface quality 
which demonstrate sufficient polish rate as for the content in the polish liquid constituent of an 
acid compound — desirable — more — desirable — 0.0003 - 10 % of the weight — it is — 
further — desirable — 0.001-5 weight % — especially — desirable — 0.0025-3 It is weight %. 
[0023] As for a polish liquid constituent, it is desirable to contain an oxidizer from a viewpoint 
which raises a polish rate. As an oxidizer, a peroxide, permanganic acid or its salt, a chromic acid 
or its salt, a nitric acid or its salt, peroxo or its salt, oxygen acid or its salt, metal salts, and 
sulfuric acids are mentioned. 

[0024] In an examp.e, as a peroxide, more as a; permanganate, a hydrogen peroxide, a sodium 
peroxide, a barium peroxide, etc. Potassium permanganate etc.; as a chromate A chromic-acid 
metal salt, a dichromic acid metal salt, etc.; as a nitrate Iron nitrate (HI), an ammonium nitrate, 
etc.; as peroxo or its salt A peroxydisulfuric acid, a ammonium peroxydisulfate, a 
peroxydisulfuric-acid metal salt, Peroxophosphoric acid, persulfuric acid, sodium peroxoborate, a 
performic acid, a peracetic acid, a perbenzoic acid, a fault phthalic acid, etc.; as oxygen acid or 
its salt A hypochlorous acid, hypobromous acid, hypoiodous acid, a chloric acid, a bromic acid, 
the iodic acid, perchloric acid, a sodium hypochlorite, a calcium hypochlorite, etc.; as metal salts, 
an iron(III) chloride, iron(III) sulfate, ferric citrate (III), ammonium iron sulfate (III), etc. are 
mentioned. As a desirable oxidizer, a hydrogen peroxide, iron nitrate (III), a peracetic acid, 
ammonium-peroxydisulfate iron(III) sulfate, ammonium iron sulfate (III), etc. are mentioned. The 
viewpoint that a metal ion does not adhere to a front face especially, but it is used general- 
purpose, and is cheap to a hydrogen peroxide is desirable. These oxidizers are independent, or 
two or more sorts may be mixed and used for them. 

[0025] From a viewpoint which raises a polish rate, the content of the oxidizer in a polish liquid 
constituent It is 0.002 preferably. It is 0.005 more preferably more than weight %. More than 
weight % It is 0.007 still more preferably. It is 0.01 % of the weight or more especially preferably 
more than weight %. It is 5 especially preferably 10 or less % of the weight still more preferably 
15 or less % of the weight more preferably 20 or less % of the weight preferably from the 
viewpoint which reduces surface roughness, decreases surface discontinuity, such as a minute 
projection, and raises surface quality, and a viewpoint of economical efficiency. It is below weight 
%. This content is 0.01 - 5 % of the weight especially preferably 0.007 to 10% of the weight still 
more preferably 0.005 to 15% of the weight more preferably 0.002 to 20% of the weight preferably. 

[0026] The water in a polish liquid constituent is what is used as a medium. The content From a 
viewpoint which grinds a ground object efficiently, it is 50 % of the weight or more preferably. It is 
66 % of the weight or more more preferably, and is 77 % of the weight or more still more 
preferably. It is 85 % of the weight or more especially preferably, and is 99.4979 preferably. It is 
98.9947 more preferably below weight %. It is 94.9875 especially preferably 96.992 or less % of 
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the weight still more preferably below weight %. It is below weight %. this content — desirable — 
55-99.4979 weight % — more — desirable — 67-98.9947 weight % — further — desirable — 75 

- 96.992 % of the weight — especially — desirable — 84-94.9875 It is weight %. 

[0027] In addition, the concentration of each component in said polish liquid constituent may be 
any of the concentration at the time of this constituent manufacture, and the concentration at 
the time of use. Usually, as concentration liquid, a polish liquid constituent is manufactured, and 
dilutes and uses this in many cases at the time of use. 

[0028] Moreover, other components can be blended with said polish liquid constituent if needed. 
As these other components, a thickener, a dispersant, a rusr-proofer, an alkali, a surfactant, etc. 
are mentioned. 

[0029] A polish liquid constituent can be prepared abrasives, an acid compound, water, and by 
mixing an oxidizer, other components, etc. by the well-known approach, if required. 
[0030] Although pH of a polish liquid constituent is acidity, as for the value of concrete pH, it is 
desirable to determine suitably according to the class and military requirement of a workpiece. 
The viewpoint which generally raises a polish rate with a metallic material although limitation is 
impossible generally with the quality of the material of a ground object to pH is 7.0. The following 
is desirable and it is 6.0 more preferably. It is 5.0 still more preferably hereafter. It is 4.0 
especially preferably hereafter. It is the following. Moreover, the effect on the body or the 
corrosive viewpoint of a machine to pH is 1 .0. It is desirable that it is above and it is 1 .2 more 
preferably. It is 1.4 still more preferably above. It is 1.6 especially preferably above. It is above. It 
is a viewpoint to 4.5 which raises a polish rate in the precision components substrate which set 
metals, such as an aluminium alloy substrate by which nickel-Lynn (nickel-P) plating was carried 
out especially, as the main object as for pH. The following is desirable and it is 4.0 more 
preferably. It is 3.5 still more preferably hereafter. It is 3.0 especially preferably hereafter. It is 
the following, therefore, the precision components substrate for metals, such as an aluminium 
alloy substrate by which especially nickeHP plating was carried out although what is necessary is 
just to have set up pH according to the purpose to think as important, — setting — said 
viewpoint — synthesizing — pH — 1.0-4.5 desirable — more — desirable — 1.2-4.0 — further 

— desirable — 1.4-3.5 — especially — desirable — 1.6-3.0 it is . pH can be adjusted by 
blending suitably alkalis, such as organic acids, such as inorganic acids, such as a nitric acid and 
a sulfuric acid, and oxalic acid, ammonium salt, aqueous ammonia, a potassium hydroxide, a 
sodium hydroxide, and an amine, in the amount of requests. 

[0031] The reduction approach of a minute projection of this invention has the process which 
mixes each component, prepares polish liquid and grinds a ground substrate so that it may 
become the presentation of said polish liquid constituent for example, using the above polish 
liquid constituents, and it can manufacture the substrate for precision components suitably 
especially. As the example, a substrate is put with grinders which stuck polyurethane system 
abrasive cloth preferably, such as organic nonwoven fabric-like macromolecule system abrasive 
cloth. It is 2 1m of ground substrates, using a polish liquid constituent as a flow rate. A part for 
hit 0.076 - 3.8L/, Supplying a polished surface by part for 0.15 - 1 .5L/preferably, and applying 
the constant pressure of 4.9-9.8kPa preferably 2.9 to 19.6 kPa as a load The approach which the 
relative velocity of a top board or a lower lapping plate, and a ground substrate grinds by moving 
a grinder and a substrate so that a second may come in 0.3-1 m /preferably a second 0.1 -2m /in 
the surface plate center section is mentioned. 

[0032] Thus, by using the reduction approach of a minute projection of this invention, it raises a 
polish rate, generating of the surface discontinuity of a minute scratch, a pit, etc. is controlled it 
not only removes a minute projection efficiently, but, and the effectiveness that surface smooth 
nature, such as surface roughness (Ra), can be raised is discovered. 

[0033] As a ground substrate which the reduction approach of a minute projection of this 
invention makes an object, the substrate which makes resin, such as ceramic ingredients, such 
as vitrified matter, such as glass, glassy carbon, and amorphous carbon, an alumina, a silicon 
dioxide, silicon nitride, tantalum nitride, and titanium carbide, and polyimide resin, etc. the quality 
of the material is mentioned to metals, such as silicon, aluminum, nickel, a tungsten, copper, a 
tantalum, and titanium, or semimetals and these alloys, and a list, for example. In these, it is 
desirable that the alloy which uses metals and these metals, such as aluminum, nickel, a 
tungsten, and copper, as a principal component is a ground object, or it is a ground object like 
semi-conductor substrates, such as a semiconductor device, with which they contained the 
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metal, for example, glass substrates, such as an aluminium alloy substrate by which nickel-P 
plating was carried out, and glass ceramics, tempered glass, are more desirable, and especially 
the aluminium alloy substrate by which nickel-P plating was carried out is desirable. 
[0034] The configuration which there is no limit especially in the configuration of a ground 
substrate, for example, has the flat-surface sections, such as the shape of the shape of the 
shape of the shape of a disk and a plate and slab and prism, and the configuration which has the 
curved-surface sections, such as a lens, are set as the object of this invention. Also in it, it 
excels especially in polish of a disk-like a ground substrate. 

[0035] The reduction approach of a minute projection of this invention is used suitable for polish 
of a precision components substrate. For example, it is suitable for polish of precision 
components substrates, such as the substrate of magnetic-recording media, such as a magnetic 
disk, an optical disk, and a magneto-optic disk, a photo-mask substrate, an optical lens, an 
optical mirror, an optical prism, and a semi-conductor substrate. Polish of a semi-conductor 
substrate is performed in the polishing process of a silicon wafer (BEAWEHA), the formation 
process of an embedding component demarcation membrane, the flattening process of an 
interlayer insulation film, the formation process of embedding metal wiring, an embedding 
capacitor formation process, etc. Especially the reduction approach of a minute projection of this 
invention is suitable for polish of the substrate for magnetic disks. Furthermore, it is suitable for 
obtaining the substrate for magnetic disks not more than surface roughness (Ra)0.3nm. 
[0036] Surface roughness (Ra) is called for as center line granularity generally said, and 
expresses as Ra the center line average of roughness height obtained from a granularity curve 
with a wavelength component 80 micrometers or less in this specification. This Ra can be 
measured as follows. 

[0037] CenterHine-average granularity: Measure on condition that the following using the tally 
step made from Ra rank Taylor HOBUSON ("TARIDETA 2000") (hereafter, it smells and the 
vocabulary in a parenthesis shows a trade name). 

Sensing-pin tip size : 2.5 micrometerx2.5-micrometer high-pass filter : 80-micrometer 
measurement die length : 0.64mm [0038] The manufacture approach of the substrate for 
magnetic disks of this invention has the polish process which used the reduction approach of a 
minute projection of this invention, it is desirable to be carried out also in two or more polish 
processes after 2 process eye, and, as for this polish process, it is desirable to especially be 
carried out to the last polish process. For example, the aluminium alloy substrate which was set 
to surface roughness (Ra)0.5nm-1 .5nm according to the polish process of one process or two 
processes and by which nickel-P plating was carried out can be ground according to the polish 
process using the reduction approach of a minute projection of this invention, and the substrate 
for magnetic disks not more than surface roughness (Ra)0.25nm can be preferably manufactured 
for the substrate for magnetic disks not more than surface roughness (Ra)0.3nm. The reduction 
approach of a minute projection of this invention is suitable for using especially preferably the 
substrate for magnetic disks not more than surface roughness (Ra)0.3nm for 2 process eye at 
the time of manufacturing the substrate for magnetic disks not more than surface roughness 
(Ra)0.25nm by polish of two processes. 

[0039] The manufactured substrate for magnetic disks has very few minute projections, and they 
are excellent in surface smooth nature, as the surface smooth nature — surface roughness (Ra) 
— 0.25nm or less is preferably desirable 0.3nm or less. 

[0040] As mentioned above, while being able to remove a minute projection efficiently and raising 
a polish rate further by using the reduction approach of a minute projection of this invention, 
there is little surface discontinuity of a scratch, a pit, etc., and the substrate for magnetic disks 
of the high quality which was excellent surface roughness (Ra) and in the shape of [ whose 
smooth nature, such as (Wa), surged and improved ] front planarity can be manufactured with 
sufficient productive efficiency. 

[0041] In addition, especially the reduction approach of a minute projection of this invention is 
applicable like the polish processes, for example, the wrapping process etc., other than this etc., 
although it is effective in a BORISSHINGU process. 
[0042] 

[Example] (Ground object) Polish evaluation was performed using the aluminium alloy substrate 
of 95mmphi of thickness 0.8 mm which rough-ground beforehand the substrate by which nickel- 
P plating was carried out with the polish liquid containing alumina abrasives, and made it 1nm of 
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substrate surface roughness as a ground substrate. 

[0043] Colloidal silica and 35% which has the mean particle diameter of a primary particle as 
shown in one to examples 1-7 and example of comparison 3 table 1 It is a total of 100, using the 
remainder as water for a hydrogen peroxide (product made from the Asahi electrification), the 1- 
hydroxy ethylidene -1, 1-diphosphonic acid (HEDP, made in SORUSHIA Japan, and pK1 are one 
or less), or ethylenediaminetetraacetic acid iron salt (EDTA-Fe) with the specified quantity. It 
prepared so that it might become weight % . The sequence to mix mixed the hydrogen peroxide in 
the water solution which diluted HEDP or EDTA-Fe with water first, agitating so that a colloidal 
silica slurry finally may not be gelled, quickly, in addition, adjusted pH to the predetermined value 
and prepared the polish liquid constituent. Using the obtained polish liquid constituent, the 
ground object was ground on the following polish conditions, and measurement and evaluation of 
a polish rate, surface roughness (Ra), and the number of a minute projection were done based on 
the following approaches. The obtained result is shown in Table 1. 
[0044] (Polish conditions) 

The "double-sided 9B grinder" Polish testing machine: By the speed femme company 
"Belatrix N0058" Scouring pad: By Kanebo 

rotating speed: — 35 r/min slurry amount-of-supply: — 40 ml/min polish time amount: — 4- 
minute polish load: — number-of-sheets [ of the substrate which carried out the 7.8kPa 
injection ]: — ten sheets [0045] (Polish rate) The amount of double-sided polishes per unit time 
amount is computed by applying specific gravity (8.4 g/cm3) to the weight difference (g) of the 
substrate before and behind a polish trial, and breaking by the surface area (65.97cm2) and polish 
time amount of a disk further. 

[0046] (Surface roughness (Ra)) An atomic force microscope ("Nanoscope 111" by the digital 
instrument company) is used for a total of six points by three points each of the both sides of a 
ground substrate at intervals of 120 degrees, and it is 1.0Hz about ScanRate. 2micrometerx2 The 
average when measuring the range of mum was taken. In addition, Ra shows the center line 
average of roughness height. 

[0047] (Number of a minute projection) An atomic force microscope ("Nanoscope III" by the 
digital instrument company) is used for a total of six points by three points each of the both 
sides of a ground substrate at intervals of 120 degrees, and it is 1.0Hz about ScanRate. 
2micrometerx2 The average per one substrate of the minute projection (projection with a height 
[ of 1-30nm ] and a width of face of 1-100nm) included in the range of mum was calculated. 
[0048] 
[Table 1] 





mm 




mm 


pH 




Ra 
(nm) 


(mo 


(nm) 


Sea 


1 


58 


7 


HEDP: 0.4 _fifi& 


H 5 0 2 : 0. 3 WM% 




0. 1 1 


0. 3 0 


0 




44 


7 


HEDP: 0.4 


H«0*: 0.3 mS% 


2 


0. 1 0 


0. 20 


0 
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HEDP: OAMBM 


h 2 0s : o. 3 ma% 
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0. 0 6 


0. 20 


0 


mm 4 


40 
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MP: 0.4 MM?6 


H2O2: 0.3 m&x 
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0. 0 6 


0. 20 


0 
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HEDP: 0.416% 


H S 0 Z : 0.3 MS% 


2 


0. 0 7 


0. 22 


0 




78 


9 




H2O2: 0.3 mm% 
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0. 0 8 


0. 24 


0 




85 


9 


HEDP: 0AMS&6 


h 2 o 2 : 0.3 mm% 
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0. 0 8 


0. 30 
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amti 


58 


13 


HEDP: 0.4 fiS96 


H2O2: 0.3 m&% 


2 


0, 1 5 


0. 30 


4 


imm2 


44 


1 3 


HEDP: 0.4fifiJk5 


H2O2: 0.3 ms% 


2 


0. 1 0 


0. 2 0 


1 0 




58 


7 


EDTA-Fe: 




9 


0. 1 0 


0. 3 1 





[0049] The result of Table 1 shows that all do not have a minute projection and surface 
roughness can obtain a low substrate at high speed in the examples 1-7 compared with the 
examples 1-3 of a comparison. 
[0050] 
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[Effect of the Invention] The effectiveness that the substrate which prevents generating of the 
minute projection in the surface type-like analysis using high-speed polish, highly precise surface 
quality, especially an atomic force microscope (AFM) can be manufactured by the reduction 
approach of a minute projection of this invention is done so. 



[Translation done.] 
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